Homology modeling of falcipain-2: validation, de novo ligand design and synthesis of novel inhibitors.
Increasing resistance of malaria parasites, in particular Plasmodium falciparum, demands a serious search for novel targets. Cysteine protease in P. falciparum, encoded by a previously unidentified gene falcipain 2, provides one such target to design chemotherapeutic agents for treatment of malaria. In fact, a few cysteine protease inhibitors have been shown to inhibit growth of cultured malarial parasites. In absence of a crystal structure for this enzyme, homology modeling proved to be a reasonable alternative to study binding requirements of the enzyme. A homology model for falcipain 2 was developed and validated by docking of known vinyl sulfone inhibitors. Further, based on the observations of these studies, novel isoquinoline inhibitors were designed and synthesized, which exhibited in vitro enzyme inhibition at micromolar concentrations.